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i-J A... DIFFRACTION INTENSITY (c p s) 

^ B... ANGLE (29) 

(57) Abstract: A positive electrode active material for a lithium secondary cell having a high energy density and excellent in charg- 
®g ing/discharging cycle performance, and a lithium secondary cell having a high energy density and excellent in charging/discharging 
^ cycle performance are disclosed. A positive electrode active material for a lithium secondary cell is characterized in that the compo- 

sition of the active material is Li x Mn a Ni b Co c 0 2 (where a, b, and c are values of a point (a, b, c) on a side of or inside a quadrilateral 
O ABCD having vertexes A(0.5, 0.5, 0), B(0.55, 0.45, 0), C(0.55, 0.15, 0.30), and D(0.15, 0.15, 0.7)) on a ternary state diagram show- 
^ ing ihe relationship among a, b, and c, and satisfy the expressions 0.95<x/(a+b+c)<1 .35) and in that the active material contains a 
© composite oxide having an Of-NaFe0 2 structure. The lithium secondary' cell comprises this active material. 
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(81) J6^ H (Wfo): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SI, SK, 
SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, 
YU, 7A, ZM, ZW. 

(84) jg^S fjESU: ARIPO iff It (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZM ZW), =L— =y v 7ft It 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i 
ft It (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 



GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI ft 
It (BF, BJ, CF, CG, CI, CM GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 
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a*-*- s t n« B£filft#, w*s:»* fcfta £ 5 fcfta. m?, it Aft 

{S^Ji> "R 3 -m" t^|B-T5^i:^1-5 0 

Stic o fls<fr*j&» fe 4 5fltr«fri LTK'fb'feXf±^»'fk«i^«r3i4Rl"5 
d i "C, ItSL ift^ftiLXL iOH«rIftt5i, LiOHOllitt4 5 
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lift, L i s Mn a N i b C o c 0 2 ©M^*tH7ctlItfe^ M 2 , 

^I«6i:«syf !)Ai^lMEIiSlf©i-y ^**llltfrl2n?fctK 13 

14, HJfc^J 6 y A -^mMMSM^MSS^ISM ( S EM) 

3|c|5K ©jEflBS*Wl4x mj£5£ ; L i X M n a N i b C o c O 2 (fib, a, b, 
c tt* *©H#**-t-H5E4fe*H±»i:*3V^T* ( a , b , c ) fl* £ A ( 0 . 5, 0. 
5, 0) t MB (0. 55, 0. 45, 0) £ £ C (0. 55, 0. 15, 0. 
30) £ D (0. 15, 0. 15, 0. 7 ) JrSrSfittSl^^ABCD© 
J»i:*fcf±rtlfi5^#^1-« «5H©«CT?*> >K 0 . 95<x/(a + b + c)<l. 
35T?fc5) ff -NaFe0 2 il&ft5l^«ftftlrttt5r 
£ SrWifc £ LT^5„ 

±isa, b^t^c^.fiStt, mw^m^z-zti? ® 

£fc, Buieffi^HM«> Li 2 Mn0 3 «r^^l-. S. o % CuKo»lrffiffil 
Eft* Kite *5V*T, 2 9 = 1 8 . 6 ±0 . 3° © HI Jff (m) 
KSttS 2 8 = 2 1 + 1. 5 0 HiffJ»»ft ( s ) ©it ( s /m) & 0 . 

0 4 5|c»T?*»S - £ LV^ 

ftflEJt (s/m) SrO. 0 4*ifctSfc»i:tt, _£x)l L fc J; 5 te , Mteffl 
v^jg^&JRJiC^froMii Jt«#< L-ftfftV^ £ , RXf . 5fi 1" 5 J; 5 te , 
OJtBP i3 - N i (OH) ^^t&MSr^ £ LT^frk <D*m Vn§ 
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tut* mmm&wnkWfe, n 2 sr* feic i5B etmbs* o . 3 m 2 / g » 

#:^^-T?feoT, E.o. ffifB-fctfc^fcx ^©^HMO. 6/imSl±Tffc5 

icSii-ccottL, s.o, j3-Ni (oh) 2 M^M3t£^1-Mb-3-ti££ 

L^II^©f l*&^^V^tl&it5„ HHB«fB#ttx Ni (OH) 2 
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Ife B B alitfclt5N i h (C, Mn^RXl&m^m CT C o Jg^ # % N i 

±tLTttft)®tt5-tia^ lfcif©4Wtl^iMt*5 L i 
2 MnO,C4|l:'>ft<t5:HSt^. r. © L i 2 MnO s ft4 V#tl:^ 
V*T**<ft;i£fi&fc*J£tt**KT?* 5 x ii-a-m^t)©^B B 0 «it«r^^^1- 5 flit 

ti5Li ! MnO,©m* ! *<ft9t«rft^J:5(i:t5ii:#ff4t^tft 

tfrlB ttr * f^fii- 5 * ffi k o vn t rt . ±ib l Sr IN fc 1" fe © t? fc ft # 

y tK^I^^ fc4>ft <HNi £T>*M n % ^ A> *! Utt * * « *SH T L "CttiR £rff2/& 
tet) (EMM) t UL i OJKNI • #AR*K:#5lft*#3t©5Sf€tt«SiiSV^ 

fe*5* Rj£*© p H#±# 9 t"^S , ftMw^MM < ft 5 
WW*©*SasT* s Sffil^i t ft 5. -©tL&^b, KJS8E© p Hti % l 3 
m T T* 2b -5 © « * L < , l26lTtjb5O«Si!)0Jl^. 8 - K » K ^ 

2flE£&fcft, ^j^Lfc^^!ilSr^^bfcSuig{$tti3 -N i (OH) 2 M#3t«r 
±tlT^tffe B B a^i5 0 ±«©*##«r ftV> i x 7X^^^T^^y#©T " 
* l' * 1*9 KUS ^ jA4tb^-T< ft 5 t*i^Mn ©ffi«#«JPL-^i-< s 
£jfcLfcifcJ8ii&£ft&L;fci!fr»#tta ! -N i (OH) 2 MM Sr # < Hr A/ « t © 
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« Aft fc D , %5pffitt3(f ^T?«fci"- tiaotl||®!)|§g 

?t!iffiIEtI?StiR^^^i-S^feSrfS4febfc#fF5:K 1 3-1 6#fti&tiTV^. 
i tfcKR Jfc £ j^fifei- 5 © x *> ft rf R£ $ ft ft * tIc t a 

g©i* V^M^StA V^S Cl h LV^. ft # « © US V n & 1 £ t L X \± , M n ft 

n i ft-a-fe h Ltlt TKifeft^ y^^x ^i^y^^K ffiM--y 

^i-ry^; ^«g#?gjifcR& - i <fcoTfSfn£ft6fcfc, gig IB ft 
n, Ni, c o iv^otJB3H>fc**-rsA«-f *^*K^UTii«fc Ufc*#T 

-eteiRrij* h , m&xmsxmm^tt:mmft±&ir &<dx%- * 

fc«>, .8. IB i ft t) > »*fctt#*$-^*fc-?-rt»il&J*©*#-*ifc 

fc*J, r*t£fej fc:#5£JS##© 5 fc* Rj£*#2|*"*IBIte*©Mi^ofcS 
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^tz.mmm^mitmn,m^^m%m t l -c m n & ^ n i z^l p-n i (o 

tfN i OAofcll^lTtKK'^-lCMn-N i «fc ft £ *ff (±1 £ * S 

£ot{l^-e£ 5„ ;ifoc o ft 3-^ £ LXtemffi&ftfe^*> ©TffcfttfflfrK: 
fKjtsaxfcv^s, u< t*. m<t^^^ h (i i h &nfcMik*^;v h ( i i 

I h HHMI3^/H (I I I ) - ^ h (I I h * Mit a /< /V h (I I ) 

■e- * » m » , tis^-v *^<D$ftE&m*$}fc!&mxhz>&, tttco 

Srffl r. i #T*I 5„ %(Dm&lfL i :(Mn+Ni+Co) (4@ ft 
fcJtS liT9ffe*A'*jK.Kk L i Mn O 2 i L i C o O 2 t ©StS Elf 5 

ft 5 #H8) %> A *S » b *t « i 5 fcs Li 2 Mn0 3 ffi©^f 

ft©M?JkLi/ (Mn+Ni+Co) # , SIHtl. 35*|, ,fc 0 # * 

U<tti. **>»*L<»1. o. 95a5Bi45J:5 
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l?llEiffi*SJ:t5-i* 5 tt§ 0 ftrlEJt^i. 3 5K±tfe5t, Stiff 
1)5. 

tfi t l i i cd m^m<o mmmum 9 0 0 < cet± 1 0 5 0 °c«t 

L< 9 L< « 9 5 0^-1 0 2 5 TCtfc5JaifiS^ 9 0 0<C 

^ItfeSh L i «if SflUtttKHas^ £ 5 «> ;K Sl^i^iT 

# Bjt^^fes^, i o 5 o°c&m%-z> k s e^offiflsftflstfsst** 

aft «r 9 5 0 °C^±1 0 2 5 lCaTO«Hit5 - i t i ot, tffcUS V»3i* ^ 

i»«taB#nBf±, 3 nfW£^± 5 o b#we*tj«£ u^. a&aisiwa* 5 0 b# ^ 

gist, ifcltCL i ##$8 L^»1-V^fe*gK)t , r5*afife© : ft#lfe'ft:** s # 
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_ Ml ; sm* ^;vm<om&^ 

^7/H;rh7t Ko77yXIHrofl#; i> 3-^t^t^» l , 4- 

* * 1M' , 1, 2 - ^ h^i/^^^, 1, 4-'^F^^i^, ^^^^ 
©||fctt#©]|i&;xft-?r*i fe 2iKioS^«l^*if5 - t zti 

h m ps s & s © t? ft ft o 

^Sfffit Itft, Wili, L i C 1 O 4 , L i B F 4 , LiAsF 6) LiP 
F B , LiSCN, LiBr, Li I, L i 2 S O 4 , Li 2 B 10 Cl 10 , Na 
C10 4> N a I , NaSCN, NaBr, KC10 4 , KSCN§CDf^(L 
i h thy^A (Na) Xft# y !> ^ ( K ) ©la^-atffm-f^^^ LiC 
F 3 S0 3> LiN (CF 3 S0 2 ) 2) LiN (C 2 F 5 S0 2 ) 2 , LiN (CF 
3S0 2 )(C 4 F 9 S0 2 ),LiC(CF 3 S0 2 ) 3 >LiC(C 2 F 5 S0 2 )3. 

(CH 3 ) 4 N B F 4 , (CH 3 ) 4 N B r , (C 2 H 5 ) 4 NC10 4 , (C 2 H 5 ) 4 
N I , (C 3 H 7 ) 4 N B r , (n - C 4 H 9 ) 4 NC 1 0 4 , (n-C 4 H 9 ) 4 N I , 

(C 2 H 5 ) 4 N-maleate, (C 2 H 5 ) 4 N-benzoate, (C 2 H 
B ) 4 N- p h t a 1 a te^fTD^^ylJf^, * 9 f- * * * ^ 
f K^-^;v-t^if ^;wv*^I£y =f *ix^©M^ ^it^Mtffe 
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Bj f g T? *> 5 o 

L i P F 6 (t«?»fcffi^ «^fc^^S##fett5^T? 

l i b f 4 f± % l i p f e £JfctfcLTtf»**fci»*H:iEv*t>©© % mm 

©*£«r§l §®rf7 y«»£©e*#4>fc< . *§6*t LT^It 
J^t7^;VA?© 2 0 0 n mMT<Dm^tfPt*m% Lfcl^t^tl) , ^ 

fc 5 VMS , L i P F 6 ^L i B F 4 LiN (C 2 F 5 S0 2 ) ,CDi5ft^- 

©«*m©«£ titit, ^^«m#tt^^ri-5 y ^ $ a - & 

tttt *m m K # 5 fc » }C , 0. lmol/l~5mol/liS|n<, * t 
HUlt 0. 5 m o 1 / 1 ~ 2 . 5 m o 1 / 1 T? 5 . 

© y ^ ? Ar^m^oiEfitti^^P^ © y ^ r> a - nxmm^ jEmmvsK 

#. © IE ^ #5 ® ?J1 •p' LtlV^"Ct =fc V^o 
XliEEf Lt 5 0 °C~ 2 5 0 °Cgf ©IgT\ 2 1$ ffi @ ft fft M S 1" 5 ' H'i 

©t>©T?fefttf ifft&51ftLTt>£v^ yf n^i, yfn^t(y 

A-7X, y ^ ? a - # y n, y K^^^©y f !)A^i^t^>^),. y 
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r ^K /n-F#-**^> iilftljtS*, «Jf#*»f 

m £ # 'J> * - fc a» e> a * u ^ . 

fc^ffiffflHS (d 002 ) 0. 333-0. 350nm 

a # ft © f£ ffa ^ © ± t £ L a 20nm _b 

ci^^CfelH^O^^^L c 20nm J^_h 
*$?Jt 2. 00~2. 25g/cm 3 

L«m#'l4^1i*5 - i: #"BTIBT?fc 9 S* b 7 r 4 V Hen It, 

IEfI?i§M 'fr'f X l 0 0 /i mJMTtfc 

Ift * I «J t? 1 O/nnBlTt&SrHSISt^o «r 0f ft © J^sR t?# 5 fc 
0S*.ff?L#^ tyK5/v, £ 

gjj ^ - 7V 5 ;v % f ;v, 3? m y h 5 /K ji^^^iF^K ^ 0 & 

mmm^^^^^tcM^n^^m^^ r. 1 1> tt s D ^t^inte, wkr 
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ttiBiEti^^^tiictt, mm^mms&f&ft *m$h *jf*»K ti^su 
§*l*v>*s, ii^s «^-j»m«B, ±#m&t%). xmrn®, 

X-tfl/zfyyf, T^^-Wfyyt, & y =f- ^ 1/ zf y y ? . ;» — # l' * >f ;* 
&J5 (US , =y^r^, T;V5~!>A, $&, £4$) &\ ilii, 
^SttiryS; y * * <^^«tt#^ & 1 «Xtt^tt h k LTttt 

7? y * ##4 LV^ «S»J0SS*P*ttx jEffiXfcA&WfcSifc&L-C 0 . 1 
5 0 M%aS£?4 ItO. 5 3 0 LV*. # 

[crtf i/y^'yy^^O. l~0. S/imOlftS^rtlHtffl^St^S 

^©i5®it5^5«j§-iis^tfo5o %<Dftit>, vmm&m, sii^a, 

»a»v^«, /i^ ^ofc £ 5 ft»#»#««rftS:» 

ItilB^^^J k Ltli, ilf&, #Jf h?7/i/*P=f ( P T F E ), *17 
yftlf=Ufy ( P V D F ) , # y * ^ V- >' , *K y 7° n fcf W ^ 4$ © M pJ Mttflf JB s 
x^^y-T-pfVy-^iy^v-jjfiJ^- ( E P DM), ^;V*yftEPDM, 
^fl/^^^i>sy^A (SBR), 7'>*^Af©dA#tt^ff5*°y-7-& 

3U4£:|S©*&Mfc*tLT 1 ~5 Oli^&t b< , #t<:2~3 Oli%^» 
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HoltttMUO. 5~ 1 Ofi*%#»* L< , tCl-21t%«5j?S 

7^f7-t ITS, «»tt«ms»#*3feHr* 3& V>*tJH-^ fc tbtf fat? 

v v*m. mj$.%m. mm&mft*. ^mtt^?*^ ©{&(-, 

*#©3fc® = y ^r/u, ^M^S Lfc&&Jl^§ r. 

i 5, ©W^i-oV^Tteift® ^SHb^SI" 3 - i "^H T? *> 5 . 

A S # © 7f2 K O V> T U , 7i-^;^0|, 7^/VA^ v 5/— h $ „ * y h ft „ 

^ #S ^ ft 5 0 J¥ & © PJi ^ ft # * V A # s * 1 ~ 5 0 0 Mm©t>©as^V^fctL5. 

^SHtB, B»7Ett, J.o*^ttfc«ti> ****** ftf&x 
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3#0. 2 fl mRaft±©fltfc5i^&ib<, £ tl ^ <£ D HE & S #3 » X \t 

yfc tr = y y*y-^ 7W^-^7^-7 , nifi'y*I^^ 1 
7 y-fbifs y f^- h y 7;vtP7p fvy*Md, 7 sMbt*- y x^-x b 

# y -7 — *f % m ^ t h i. ^ . 

*38BH ©**Sfl¥lf Sr-tfB© ± 5 K: ^ # tf T? ^ 5 t > Ii« £ Bfcifc 1~ 6 
7js h 5 £-e& * 

24 



WO 03/044881 PCT/JP02/12171 

f±, 7 5?*^H*&^JSr^ffl LT mm^m^B (UV) ^ V ^ D . (EB) 

hxn, mm7jy-m {wutfr-cm, nit?-?>. mir^x-v a, n^-r 

A, Sl^^^f^ft if h (*l7yft^PT 

ft, ^14* yv-^UIt 5 0 S*%J^T, &■£ L < » 2 0 Ii%£iTt 

U =t-;vj; ( ^ ? ) T * !J — K /Pt'Vy^n^/Vv? ( ^ ? ) 

h , T i? fc° y & • i? % Or ^ >- ^ y 3 - A* at * r- ;v v 5 (^) 7^ y v - K 

o/ify/ofuy^y n-./u-^ ( * ) r^jiz-K ^y^-^^^^i^^/^ 

•Jt^rv^yP ^ ) 7^U-K -ftlst? * - /V 

y k ^^rt/f i^y^y^-^^ (^) y n?h 3 t 

£ ( y 9 ) T ? V b { b V / ?-v-;u7°u;<y b }) 9) 7H^K 

it y y y b y T^yi^-h. ^ y * y w^f- k#jp^© 

h y 7HV-K t'jy©/Pt>yt^-v'K#ii(D h y ( y 
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9) T ^ y w — K 9" D ± V ytD^f-uytir^ri/ K\ 7° a fc° v >- ir * *y K ft M % 

<d b y 9) y i— n?h 4'B'fgj^±©#tlg r^yv-h 
y^yxy f-/vtF7 it 9) t 9 y i^ - k s^y-ty^^i?- (^) 

M IB — ti*y-7-©WJ: ttli, * ft ?P * ^ # ^ SI { T 9 x ) 

/V^P/^^/^yt^} 3U± ft © it (L it, NaJ&, K*£ s Ty^-~>> 
x h 77;v^r;V7y*-^Atf), *fc ;:ft fe ©^fift*** C l 

~C1 8©JlteiXi4iS^7;^-;V 1 7;^yy(C2~C4)^y3-;V, 

mtyr (C2~c4) ^ s y a— /n?-c*p#fttc^;*^/u>ft; ufct © 

f^l/- * ; fc KpJf^/xf;V^U- K ft Jf), RH7yt = 7, 1 ftx 
i±2|7 5 V T? g|5 # itt fc: 7 5 KftLfc © (-WW / T 5 h\ N - * f-zw 

7l/^S*77^ K, N, N-i?xf/V7y^yl^/75 K ft if h ( ^ ^ ) 
T ^ y ^^i^x^ [Cl-Cl 8 ©JBJKft *f A', 7°n fc° /k s 7'f 

/v, z-xf/i/^^r-y/u, ^f7U;^) 7;va-/vi 7^ y;Hio 

J- ^ 7" ^ s X ft 7 V J' (C2-C4) if V a - /V (if yV^'J 7* 
Pt>y^!)3-;l/, 1, 4 - 7 > ji;*i7;^!/y (C2~ 

C 4 ) ^U3-/K*"!)if yy^U 3-/>^ijypt'vy^!Ja-;v) 
^ ) 7 * y /l/gt h ©o^x/V] ; ? ) 7H/V7? KXftN-tft * ) T 
^ y T 5 K [ ( * 9 ) T ^ y ;u T 5 H\ N - tf-fl' 9) T 9 3 t^T % H\ N 
- p{ ^- p -/i/ 9 ) T 9 y/vT5 Kf ] ; tfx;vx^f;HiiTy;yx^T;v[i 
Htr = /K fp^T y ;v#] ; ifx;vx-f ;y^ft7 U;yx-f;v [ :/ f /nf =■ a> ac 
-f^K Kfv/;V7 y /uai- y/Hjt] ; h V frfc-bto lit 9) 7^o 

= hD;K ^ny^H/^]; W7;^-/v [(^) T y ;v 7 ;i/ a - ;v 
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^ ^ y , /Pt>y, -ff-Uy, 4 yy'^^y, ^yT>, ( C 6 ~ C 5 0 ) « - 

y«t];^-V'7-f v * mat a £ ft P^x^ix^P^-fe^ 

t*;?- = Sftt'-yfy, 7^ftt°-Ufy > ^^t7;vin 

■f p t? w y ] # a* rf e> ft « o 

V — A i? if y i? /V x. - -r , t^7i/-;vF v^^y ^v'/h-t;^ H * 
fct^7x;-;UA^^y 3/ & )V a: - 7 1 )V „ 7i7-;^J]t'7y^y v'-^/H 

y $ { h y if y y :* v— v , =r v 7 it y s^n^r 5 

— > ;u ^ f- jv A" * * f ^ — h > 3 , 4 i xlf ^ -7 ^ p ^ ^ f ;v A 

fl? *t # tf e, ft 5 . ift&O^jtf^S/flfJIH:, ^at>L<»«fl5?W 

t&IBH^^J©^ i LtB, 11^^*° !) 7 5 7i {^xf MJ 7 5 7 % h y 
ifV7rF7^7, 3, 9 - (3-7?/7Dt';V) - 2, 4, 8, 10-7 
FP^-^rt^fn [5, 5] ^f^/^IK J||*'!)7^I {^^fVV7 
•77^y > -77^7^/M?7?K*l7; K*M{ N7-|*"!/7^; K ^ h 
MtKM {#7K7 */Hfc, t h y t Kb ^ 7^^*7X7^;^, t Kp« 

;^y*7?^), tfy^^r^v {*lt;V7 7-f Ff}, flHT 5 ^ig 
{ h!J7 (-y^f/V7^7^f^) 7x/-;v, 2 - ^ ^ 7V - $ ^ 
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y^ ;v ^}^ xH$f {if { = 37 yft* $m • xf/V7 5 V$tf£^} «jas*rf bfi 

v- T ^ - K ^7a=;M?y?Ov'7t-F, 1, 

y*/7t-b, 2, 2, 4 (2, 2, 4) - h!J ^ f /U-^^r t ^ f I^V v?^ V 
i/7t- p — 7i - yj/7t- K 4, 4' -i?v'^PAifv//M 

^y'^ y^Tt" K 3, 3' -i? ^ x 4 , 4 ' -5?^ y->7t 

— h % ^7 = ^i ? yi ? ^yV7t-h, m-^yi/y^O->7t-h, h H ^ 
j-jv^i/v s yi?^y^Tir— k 4 y y * v is 4 V *sT ~t — K 1, 5-^7 

n>^^'>7t-K trans-l, A - */ 9 V *r *S As V 4 V V 7 t - 

tfrfa-r y fr-*-- M^tts^ y ^-£3m-f-5 t&fc^t, *° y :t-/m 
y >m [2 ttMb^-ti ^-^vyjf y 7°p y =i 

-/k ^?zc^ v^^" y a— /i/, ^7°n tru^^y =i-/v*jsh 3 titik&m {?v 
± v M^f n t -;i'7'p^y, 1, 2, h y pp * 

;-;v7?yf}, 4 irtMb** {^y ?rc y * y if vyi?7?y, h 

y 1/ y ^ 7 5 >- . ^ 7 1 — / ^^7^ y , T- fP- /vy^P^^ty, 

^ f;^/^ ^ K^K 5 fmikSm {2, 2, 6, 6-7^7^^ ( fc K P * V 

^^/^) >- ^ n ^ -y- y - ;K >?xf i/y mi 7 5 y^^K 6 tlNt^ti { y^ 

X # tk y ^ - *r n> *° v * - ^m. (ilB#!J*-;vxt±!Ky75y©7"pt a yyt 
FSH/Xlixfwyt^rt^ K#JP } ^ *° V ^ * x ;v *° y [ fu IE 

Ttf y ^--/V i 17-^^1, o, m, p-7^/l^Bfes =«/^S|, T *^ 

^^S, t^^yi, y ix y ~ /i^ } tco«^ti> ^^yP7ny#Pt- 
£ -tj7°p7^ hy^h t Fp * A'tfi/noS.M&to^] 

^t5ts «*X>fbi=!-ti§L MJ7;^/v*7 7^I, T$>« [*y T 5 
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ym {N, N-'^W^P^^T^, M)xf/V75 y§}, st^y 
T 5 ^ la { b° y v 5 y , N-yf/K^^P^f i^T? yl )N, n, n ' , N ' 
- =r V 9 * ?■ ?V U y T % y , N , N, N ' , N ' -7 h7^f^l, 3-7" 
^^7?y|K MJ 7 5 y| { N , N, N*, N ' -^y^f;v^xf i/y 

7 u ¥ ;u) - / ? > i?T ^ V T I ymi^TIFVy f v * ? y (D 

A B C Oh N, N' /Hf^7^y, 1, 2-i?^f;W 1 , 

8-i?7f t'^^P (5, 4, 0) j!77ty-7 (DBU) Rtf^tl 

ftfc»v^Tf±,**«Pt,WIB*liI©lir*K:»*S*J!:a**tt« LV». 

!)f n = btliv =y7/M y^Ufc^^^-r^W 

LV^ fi&fB&Sff© t 7;v?-!)A, ft % -y^/K §1^ * T y 

y^M, ^?y, ^> tf^*'-A/©ftv , »ffT?*>*LtfBRJ&*ttftv^a$, 

tto 7-f;vA;jS^tl^ 0 
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<mmm> 

**J|bK EtS, III, t/^-^tlfi:Ift«tf»tttt^5„ 

(Hijfil 1 ) 

MSSJESW^/fcft 3 L (JyhA') A tl . SfefcpH=ll. 6 * 5 J: 
*#atS:Jfl^T 1 2 0 0 r p mX*mWh, fc - * - ± 5 S JS tt ft » it ft 5 

33mo 1/L, =y^^**)P 0. 5 6 3 m o 1 / L , 3^;Hil#0. 5 
6 3mo 1 / L , t h*7^^SS^0. 0 1 0 lmo l/Ltft6i5K, ME IK 
(Mn S 0 4 ) 7X^?^> (N i S0 4 ) ** 3 ^^ 

h ( c o s o 4 ) *#*xtft K9^^ ( n h 2 n h 2 ) 7j< mm % m -a- l r # it . 

SJS^ft^^M^ttfr^^ HufS^S^^ 3. 2ml/min©flE*T? 
KflBSJCSflr {cMlftMT Lfc 0 ^tlt IrIM LTs 16mol/L©T^^- 
T 7 j<£ 0 . 2ml/min © gft » Iff IB R Jfc W ft ffi T L 0 llfrlEKJ&W 
rtiSOpHiU 1. 6 (±0. 0 5) fc — JtlCfc 5 ,£ 5 * 3 2 %7Kl^^^- h y 
* A*8JS*»riffiBjK:S!AL;fc„ 3. 0 L t f 45 i 

HX L * 7 y — «: * »i , 1 0 0 tf-ft^i^ f ^ Ni-Mn-Co# 

*tulgf*©m*Sr#fc 0 3iy ^^*leltfai3£©**s ft N i - M n - C o * it Iff 
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mfcft, is— Ni (oh) z m^^mm^±t Lr^-e^a r t «^o?c 0 

#kftfcN i - Mn-C o#^HtTlg#i TkMit V 7 P A-7.K±&|fr* i: Srl^ifc 
X'L i / (Ni+Mn + Co) =1. 1 tft5±5 tff *L, Lfc 0 
rtt^T/v$ tl: 5 #M-3 ! 5T^ L, SM^SrJlv^T, ^7SIT, 10 

Ot/hrtlOOO'CJ t#£t, 1 0 0 0 *C \Z. X 1 5 h r ft ft L „ S^tl 

0 Ot/h rt' 6 0 0 c C*T'^*PL, ^OftftU Li-Mn-Ni-Co| 
#»flS*«r#;fco V t *fcEI*f l^feU-Mn-Ni-Co 
fc^KflSWH:, £MR 3 -mKl#* * *b 5 a - N a F e O 2 fcigtfS fc o 
fc 0 I CPll^^ttOgl, L i x. iM n o. 36 Ni 0 . 32 Co 0 . 3 2 O 2 M £ 
5S^bfc 0 SSfM&fC ± 5 B E Tfttlili 0 . 5 m 2 / g X & o fc. *fc, 
^Sll^Sfti (sem) «t oTMIBtt'd-il'ffc*o*i^-Sr«§»UfcSIS*, K 

-ftt^OttlOl 0 0^^«#IfaLT-*t^i^*fefc^?>, 2. 6 M 
m t o 0 

(*ffl^J 2 ) 

-ry^WJtS/^O. 9 1 5mo l/L % =y^;vjftft*S 0. 4 2 2mo 1/L, 
n /I' h « ft # 0 . 4 2 2 m o 1 / L , t F^i^v'IS^O. OlOlmol/ 

1 t ft 5 J; 5 fc, HS-rv^fy ( M n s o 4 ) M = ^/KNiS0 4 ) 
7K)^^, flSBfen^^ h (C o S O 4 ) *»*at)«fc K?^^ ( N H 2 N H 2 ) * ft 

i - C o ^SuiS^^M bfc 0 ^ y * *j»|I|&fffl£©*ii*, ^Mn - N i - C 
o *}5fcttfig^ii, 0— Ni (OH) 2 Ig|fi?riHT^^t^5i^^ 

HfctlfcMn - N i - C o fc 7k lift y ^ t ^rlg^J* 

f L i / (Ni+Mn + Co) = 1 . 3 i JiS i 5 Kffil, * « W 1 * Kl 
ItL i— Mn— Ni— Co * Hftft % # It 0 V t * U ® #f 10 £ © *£* * # 
^fcLi-Mn-Ni-Co *£*Stfb4fett* ^|B#R3-mU:»I*il5L i 
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M0 2 #3ttciPx.T, L i 2 MnO 3 l0(^*t5^^ti5 0lri^2 1° » 
febttft, 2 0 = 18. 6 ° ©0^Ti(^t§ 2 1 0 ©0#rH<D^JtJ:t £HLt| L 
ft. £ £ 5 % 0. 0 2 i ft o ft 0 ICP ifefi!E^*f ©fe*. Lii.3Mno.52Ni 
0. 2 4 C o o . 2 4 O 2 #l]«lil§ Lft„ B E T Mffi^K 0 . 6 m 2 / g h ft o fto 

tft, M^mm^mwmmmiD^^. nu3Ljj#m#<D-&ttL*&m&\sX-#. 

XWI#^tfefci-5, 1. 5/zmiftoft 0 
3 ) 

•ry^yll^ 0.915mol/L, = y ^W^ft # 0. 756mo 1/L, 
n/^l/MliSO. 0 8 8 m o 1 / L , t K5^y»Sa«0. 0 1 0 1 m o 1 / 
L t ft 5 «t 5 l:> yiti/ (M n S O 4 ) 7j<^«. y *r ^ (N i S O 4 ) 

= h (c o s o 4 ) Tk&iK&'tffc Yy'yy (nh 2 nh 2 ) zk» 

i - c o &ifcmmft*ftM Lft 0 y * ^jUlilWWft©**, »n-Ni-C 
o 3-Ni (OH) 9 @tirilfl!£ «r£2: LT^X-V^ £ fc # 

^ o ft „ 

.#fe^ftMn-Ni-Co*ttttflgf*t y * A-zk&ift* fcJB^jfc 

-C L i / (Ni+Mn + Co) = 1 . t M L , ^ifefcl 1 t l^it 

LXL i — Mn — N i — Co *^16^<fe «r#ft. * y * * H 0 *ff SO £ © 8f* * # 
e,^ftLi-Mn-Ni-Co m&mikMft, SPIHPR3-mt»I*Jl5B- 
Na F e O , * Si fcl JD *. t\ L i 2 Mn0 3 |l!:^t5 «^50lfi#2 
2° » * ft . 20 = 18. 6° O0Wi(^t522° »iiffi©Igtt 
£HfcLJLfti£5, 0. 03tftoft o IC PMMotI> Li,. iMn o. 

S2 Ni 0 . 43 co 0 . 05 o 2 &m%mm bft 0 b ETjtgiii* o . e m 2 / g -e 

#jE© LT¥^Jlt^%^feft t - 5, 0. S/im^ftoft. 
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immm 4 ) 

?yifyil^ 0. 7 9 2 m o 1/L, = ^^IS^ 0. 3 5 2 m o 1 / L , 
^ s*As h jft ft # 0 . 6 1 6mo 1 / L , t K7^^|g^o. 0 1 0 lmo 1 / 
Li45i5f , WLUtT ytf > (Mn so 4 ) TkSSttx 5ftSft= y (N i so 4 ) 
7^^'$, SSn^;l/ h (C o S 0 4 ) 7k**Xtl«fc Vy^y ( N H 2 N H 2 ) 7k it 

i - C o #tfcfltfl&#«x J3-Ni (OH) 2 ffl gr H *i 3£ Sr i i L X S A, tf V> « n 
i # ^ o o 

tb^fcMn-N i -c o &itmmVf t y^mit v t «^Jt 

X'L i/ (Ni+Mn + Co) = 1 . 2 t 4 5 i 5 tffit. **W 1 k IBJ*K 
LTLi-Mn-Ni-C o « £ Sfefc ft 4: # „ * y * * EUTr iffll £ © *S * , # 
ib^fcL i-Mn-Ni - C o SB#R 3 -m|:»ISH5 a - 

Na F e 0 2 #5t3JS±K:*UiSnfc. I C P »Ljfc£#r © IS * , L i t . , M n 0 . 4 
B Ni 0 . 2 Co 0 .s e O a fij*«rW»bfc. BETttSlittO. 5 m 2 / g X fe 

(*;M 5 ) 

T y#>-?lJt^ 0. 6 1 6mo 1 /L , = y ^■-^•S* 0.352mol/L s 
7 9 2 mo l/L, t Fr^iS#0. OlOlmol/ 
LiiSi?!^ iSry^y (M n S O 4 ) = y 4r/U (N i S O 4 ) 

* , fife Mfe 3 ^ H ( C o S O 4 ) *»*itFt K^S^l' ( N H 2 N H 2 ) * SS 

$t&*i£ b-c#fcjs^*«rffl ^fcr h ^m^xnmmm 1 1 ltmu -n 

i-co*tti«#^ js-Ni (oh) 2 sin? t lt^-c^s - 

33 



WO 03/044881 



PCT/JP02/12171 



h t> O ft o 

#b tLfcMn - N i - C o &'fcmmfe kTkWlik V f- V A-7klg©* t £«J£ 
f L i / (Ni+Mn + Co) = 1 . 2 i 45 i 5 KfftU, ^ft^j 1 t^il- 
LTLi-Mn-Ni-Co * * It flS tt * # » ^ * * * $ 0 #T $>J M © H , # 

ft fc L i-Mn-Ni-CoS#8ft«tt, SffillRS-mtC^Jl^^SQi- 
N a F e O 2 # 3g # £ Rl *fe ft * ft 0 I C P |1 *T © 5i£ * , L i x . jMn 0 . , 
5 Ni 0 . 2 Co 0 . 45 0 jftimit. BETjfc&ffiSteO. 4 m 2 / g T? fc 

Ti:fc8^fc#jfc LTV*5«i*#*ffl Sftfc. -5fc#^©£lc© 1 o o 

fijait^Ii^tfefcK^, 1. 4/zmfc&ofc 0 

(mmm q ) 

V y 0.290mol/L,=y ^ /Wl it 0.290mol/L, 

1 7 9 m o 1 / L , t K9^^!IS^0. OlOlmol/ 
L £ fc5 «fc 5 mWfrytfy (Mn S0 4 ) »»=y^^ (N i S0 4 ) 

7jc^^, h (c o s o 4 ) TkmmRvt K5*^^ (nh 2 nh 2 ) zk^ 

o#tfcHffffi^tt> j3-Ni (oh) z m$n&mm%3- t lt^^tjv^s - t 
a» o o 

# bftfcMn -N i - C o #tfctt«#i:3lc*fl3 JJ * A - 7* i£& v * t «T iff ^ Jfc 
t L i / (Ni+Mn + Co) = 1 . 0 t 4 5 i 5 tffi I, 1 
LTLi-Mn-Ni-Co S'&ife'fb* Sr#fc „ ^ y * * B M 0f M M (O *£ * , # 
kftfc L i-Mn-Ni-CoS^»flS*ft, 5iH R 3 - m § ft 5 a - 

NaFeO,ta#±|C»|li*tlfc. ICP|MO»*» Li^oMno.! 
65 Ni 0 . 165 Co 0 . 6 7 0 2 ««llfc. BETthilittO. 4m 2 /g 

mMvx-&$L^%i&]$Lx\^z>m : i L ifium&tifr 0 -^Ml^<dhm(d i o o 

34 



WO 03/044881 



PCT/JP02/12171 



«T#tt3£iH LT^li^Sr^&fc h £ 5> 2. 0/zmfcftofc 0 
7 ) 

>- # >- ft ft * s 0 . 8 8 0 mo 1/L, =y^/v|Si § 0. 8 8 0 m o 1 / L 

£ ft 5 «t 5 817 y^fy (m n s o 4 ) 7kM;&t>*M~ v frfr (n i s o 4 ) 

-N i ^tfcWIE^Srf^fiibfc. ^ y * *j» El IbtlfcMn-Ni 
SftiiuIPfrf^ 0— Ni (OH) 2 M*g*#3i*:£i £ 

IHJxfcMn-N i *«fcffifK«:fcHtt'ffc = 3^/l' F (C o 3 0 4 ) 1: L i OHi 
^gftttLi :Mn :Ni :Co=l. 0:0. 165:0. 165:0. 6 
7 t ft 5 ± 5 ^Sjlib®&M*?M-a-S^ffiVNT?S^L, §£§M l ffi« t EJ&#-e& 
feS-t- 5 rt-CLi-Mn-Ni-Co W^ilft* Sr L fc. x y * ^ IMJJff 
tm^iS*, i -Mn-N i -c o*#!Mfc*H:; ^PflilR 3 -mtftli 

Mn 0 . a65 Nio.i6 S Co 0 . 6 7 0 ,»riSSr«l|BLfco BETttlilttO. 5 
m 2 /g tftofc, i^SIl^Ittii^bfcfe*, \Xl£±jjftfcft<D- 

1 0 0 M%mVffci&. Lt¥^)ig^*J6fc t £ 5, 1. 8/zmi:ftofco 

8 ) 

*?Vtfl'Wk&& 0. 880mo 1/L, = y ^ .'WI M 0. 440mo 1 / L v 
=i /V M* if #S 0 . 4 4 0 m o 1 / L , t K 7 ^ /5 s 0 . OlOlmol/ 

Lt*a5t, si^y^y (Mn s o 4 ) mm- ?^(ni s o 4 ) 

7k , fit & a /V h ( C o S O 4 ) 7k mWiR Xf t F 9 3? ^ ( N H 2 N H 2 ) 7k » 

*4ra^U-r#fcJB«-**fflVN*c, KJg»rt©^Fgtt^^/^ y y^£ff frftft 

^ofcri^i^XStlMl tiiflLtMn-N i - C o # ft flfr IE # & ft* SS 

Lfco i-^^isfisoifes, 2 0 = 2 o° ttfciDm^mVT&fcMzLX ^ 1 
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0 0 h 2 2 0 ttiElC t> IH^fjl^Bfe fcfi,RMn-N i - C o*^ffjKf*«^ 

J3-Ni (OH) 2 (CjPx.Xa— Ni (OH) , ffiJte**3t # * Jgfilt L T 3 £ 

£ jJS fc> O fd o 

#bftfcMn-N i -C o #tttt»#fc*lfcfl5y fcJR^tt 
tLi / (Ni+Mn + Co) = 1 . 1 t ft 5 £ 5 tffil, ^JSfcl 1 t IH 
L-CLi-Mn-Ni-Co «^ffe^«J*#fc. y * * & E £ © % , £ 
riiR3-mt|1^5a-NaFe0 2 iilldPx.t, L i 2 MnO,tl(Cft 
* + 5 t K. fe ft5 HJJfjlft* 2 2 0 fcfgfc bftfc 0 2 6 = 18. 7 0 © 0 #r Ufc 

-T % 2 2 0 ©is$f*i til htc t n 5, o. 06i4ot icpM 

##f©il£3^ L i l iMno. s Ni o. 25 Co 0 . 2 5 O 2 ,M £ M L 0 BET 

«m«o. 6mVgt4ofc„ *fc, jfe3ES£*®«&«£fc Jamais 

Ai m t ft o fc 0 
(JfctfcW 1 ) 

■r^jtf ylS^S 1 . 0 5 5 m o 1 / L, = y /l* « ft # 0. 352mo l/L, 

=t /V h » ft # 0 . 3 5 2mol/L.fcF"7v 5 Wtft^0. OlOlmol/ 

Lifts ±5t, M -7 ^ # >- ( M n so 4 ) 7k mWi * mm=-y Tfr (n i so 4 ) 

mm*'** v (cosoj *.mm%.T*K v?i?y (nh 2 nh 2 ) 

«ESrffl^L-C#*:«»**^V^fcr t & "C fi H Jfe 0!l 1 tpj«l:LTMn-N 

i - c o &tt;B(rsEfr£ftta bfc 0 ^^jma*f jiifeoiSM^ #e>ftfcMn-N 

i 0-Ni (OH) 2 mife&mm%±k LX^ A;X*^% - tmt> 

HbftfcMn-N i -c o *efcsuig^ t y ^ * A-zk&ftjfc £JK^.fch 

fL i / (Ni+Mn + Co) = 1 . 3tft5«£5K^Pftb, « #1 1 i ^ ilfc 
LTLi-Mn-Ni-C o & £-BMb ft * # . x y * * *t HUrill £ 5S 
^SR3-mtiJ|Stl,5«-NaF eO,i3ilCl0^t, L i 2 M n O 3 ffi & 
Sf5iSf)^5itf«^2 1° flfc^fco 2 0 = 18. 6° ©HUfUfcat 
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1-5 2 1° <DH|#f£g©5&JgJ£ Sr^Bi bfc 0. 0 4i4ofe, 1CPM 

ft%T<D$i&, Lii, 3 Mn 0 . 6 Ni 0 . 2 Co 0 . 2 0 2 Efife SrSSIS L fc. B E Tib 

5-ftft^©ftf ©1 0 0^tlrt*anLT¥^tlltr**fcti5, 2. 4 M 
(Jfctfcfll 2 ) 

vy^fy|ft^o. 7 0 4mo 1 / L , = y /V* ft # 0 . 1 7 6 mo 1 / L „ 
3/<;VhiS^O. 8 8 0 m o 1 / L , fc K7^ygS^O. 0 1 0 1 m o 1 / 
Lift5i5t, (Mn S0 4 ) 7jC^«, M - y (N i S0 4 ) 

7kmm, m®*** v <c 0 s o 4 > TkiMxi^t (nh 2 nh 2 ) 

i -C o 8: fls«Lfc. x y ^i@SriS©gS, f ^fcMn-N 

i-Co*ftjtI#B, 0-Ni (OH) 2 MM#m££ fc LT^/kT?^ 5 £ 
# J&» o fc „ 

i^fcMn - N i - C o k*» ft V 7? A-7km©*i 

TLi / (Ni+Mn + Co) =1. 3t*-5J;5t#*b, llfil tilfc 
l/TL i — Mn — N i — Co \% £ SfeflS £ # „ ^ ^ * * SI HI #f $4 ft © fe* S W 
i$R3-mM§JI£tl<5L i M O 2 * it t x. T , L i 2 Mn0 3 *Btefc*"t5i: 
% 6 *b5 H0fH^ 2 2° KBfe bixfco 2 0 = 1 8. 7° ©m#fiH^;£H-3 2 2 0 
©»ftjt&#fct| Lfc i C 5 s 0. 0 3kftofc 0 ICPIIMOS*, SSC 
ffl V^&JRJfc t t&JR IB bfc c B E T Jt^ffi^Sfi 0 . 3m 2 /gl?fe 

ofc 0 jiSMli^Miimisfc £ D Jail & ft 5 100£ 

^f#£ffilT¥«St&*fefc b ZZ, 2. 1 umi^fc. 

( Jt tt W 3 ) 

vy#yll# 0. 3 5 2mo 1 /L, = y ^^*|«S 0 . 1 7 6mo 1/L, 
^^/VMS^l. 2 3 1 m o 1 / L „ tFr^ylliiO. 0 10 1 m o 1 / 
37 



WO 03/044881 PCT/JP02/12171 

L t ft -5 £ 5 t, SKlfe^ fytf f (Mn S O 4 ) «E*= ? ^ (N i S O 4 ) 

t«3A;Vh (C o S 0 4 ) 7jc}§«tf t h*7^y (NH 2 NH 2 ) 

^tS-frU-CWfcWiPHRSrffiv^fcc: h & T r± £ Ifc 0J l fc IHif btM n - N 
i -C o #«fcl!&rcfls:*rfERLfc 0 a y * * *HI*f SB £ © #fe^feMn-N 
i - C o *fttuS<{*», J-Ni (OH) 2 Ife|#l^±tLttA.t^5r 

t as t> o fc c 

l^fcMn - n i - c o *itttiili# 1 7k IHb y ^ 9 t SrJg^Jfc 

tLi/ (Ni+Mn+Co) =1. 2i/i5i5 1'IFiL, UMl^ltHcL 
i-Mn-Ni-Co *^H'fb*«r1l'fc. ^ y * *H0#fK©$i*, #£>ftfc 
Li-Mn-Ni-Co|^M^ft, «-Na F eOjlSl^f b, £ W $ R 
3 - m K: #« * ft S « - N a F e O , fc* ffl * ft fc. ICP «^® 

Ll 1 . ! Mno. l Ni..iCo,.,0 ! Iljlt*Blt. BETjtMfH 

c o % 4fe ti. $ o ^ f > la * S: ; L i x M n a N i b C o „ O 2 }C *3 It 5 a , 

b, c 0«t ITS 1 OHS^fflBiKft^tSt. 
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is 1 





Li x Mn a Ni b Co c 0 2 


Li - Mn - Ni - Col ^ It ^ 


X 


a 


b 


c 


HliJT$^JtJ:b 

( s /m) 


BET tfcUWW. 
m 2 /g 


— ^li^tS 

fl m 


HWJ i 


1.1 


0.360 


0.320 


0.320 




0.5 


2.6 


mmm z 


1.3 


0.520 


0.240 


0.240 


0.02 


0.6 


1 .5 


mmm 3 


1.1 


0.520 


0.430 


0.050 


0.03 


0.6 


0.8 


mmm 4 


1.2 


0.450 


0.200 


0.350 




0.5 


1 .5 


n»j 5 


1.2 


0.350 


0.200 


0.450 




0.4 


1 .4 


ili e 


1 .0 


0.1 65 


0.1 65 


0.670 




0.4 


2.0 


7 


1.0 


0.165 


0.165 


0.670 




0.5 


1.8 




1.1 


0.500 


0.250 


0.250 


0.06 


0.6 


2.0 


JfcttflO 1 


1.3 


0.600 


0.200 


0.200 


0.04 


1.5 


2.4 


tb$M'J 2 


1.3 


0.400 


0.100 


0.500 


0.03 


0.3 


2.1 


Jt&ffl 3 


1.2 


|o.200 


0.100 


0.700 




0.8 


2.6 



**-W&0«tt;*WT!#b^*:*^?ilOL i - Mn -N i - C o fc^SMfctt*: 

^ 7 y ^ S OSfef « t fe 5 *1 7 y ft f = 'J f y ( P V d F ) «r N 11^8 5 : 
10 : 5 © 4 ij ^ T? 2A ^ b , (NMP) £ JO £ T + 

itl^l, 5 TCO^lttSiBiKM, ^^t^ffTl 3 0°Cf 1 2 

AS*t3|*T?fc5 A3tm«& 6 /i m, 31 y * * iR II iff ± 5 ® W I® ( d 
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0 0 2 ) 0. 3 3 7 nm s c *| X fa <0 # A =f- <D * £ £ (L c) 5 5 nm) fttf#y 

7yftt'=yf y ( P V d F ) £SSJ* 9 5:5 © W Tf ft £ b , N — ^ =f 

2 ]) (NMP) «rflP*.T + #iB»b^ Ai^^-^ H£#fco W 

feAfi-<-x h £ff * i s ju m<DmffiMmfc±m& 1 2 p m©«f^?t©-^© 

pgfc&^b, |)2 5°C©t£^t-|ttIf , ^©MtcMicM b, Stffcl 
2 5X1(0%®.*-? S * Mcj^JET 1 3 oic-e l 2 0# PS M b ;MH , ^ 

Lfcjg^lll^ $7y**t#lttfc5L i P F 6 £ 1 m o 1/lOlIt 
*7k«fi¥K4r^^bfc. itfjfsmftSf ^ ©7jc#4ft 2 0 p p m^ff? i b 

# B ^ T ^ & V N T {1 s M b 0 IE til ft £««m# © ^ Eflm R:JE# b T 

Afcttafcifciiftotf^fcAttftfcfftfbT^fc. ibjei, 
(*^i!m?tii i ~ 7 Rtj«jt»«a i ~ 3 ) 

±|B^7&fC <fc 5 , 1 ~ 7 2fctfJfc»0IJ 1 ~3T?#&ftfcL i -M.n - N i 

tl*Bi tft 1 ~ 7 & 111 1 ~ 3 t t5. 

g^i ot^^;v'nofc„ roi#oaEt*#tt, mfflE o . l I tA, ttBE 4 . 

2VOgij«SiEE*iil, £fcft£#f±, SflfcO. 1 I tA, f#Jh«J£3. 0 
v <Dfen : M1&n, t bfc 0 l o ^4 t A* g ©#cM* (mAh) «r ^ 2 {c 

^ bfC„ 
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#r±s mm 5 . o i t a, mjE 4 . 2v©sis£tJ±^tH 1 ttitt«s 

SSft 5 . 0 I t A, HitffiH 2 . 5 V©£M$C« L fc „ 5 . 01 tA»l 
f-^T ^ ;H 1 t 6 Ot^^/H©ftltf (m A h h &t>\ fulEi l 

f - ^ /v g ©j&S Sift 13 6 ot^^;H©»itioH^*& 

i§#^ (%)j Ht v ^2tfftSlf'„ 



m 2 





Writ 25 Ir 
(0. 1 ItA) 


1 1 J 1 y 1 \s ca 

(5. 0 ItA) 


mAh/g 
(5. 0 ItA) 


% 




140 


91.0 


90.4 


99.3 


*mwnm 2 


130 


91.0 


82.6 


90.8 


♦a^man 3 


139 


97.3 


95.9 


98.6 


^fPJStf! 4 


130 


97.5 


96.0 


98.5 




137 


109.6 


108.0 


98.5 


6 


156 


124.8 


121.6 


97.4 




156 


124.8 
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